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WEARABLE PRODUCT BELT CONNECTION
STRUCTURE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage entry under 335
U.S.C. § 371 based on International Application No. PCT/

CN2016/114038, filed on Dec. 31, 2016, which was pub-
lished under PCT Article 21(2) and which claims priority to
Chinese Patent Application No. 201610340539.0, filed on
May 19, 2016. The disclosure of the priority applications are
hereby incorporated herein in their entirety by reference.

TECHNICAL FIELD

The present disclosure belongs to the technical field of
wearable products, and particularly relates to a belt connec-
tion structure of a wearable product.

BACKGROUND

More and more wearable products, such as smart wrist-
bands, smart wristwatches and virtual reality devices, have
entered people’s daily lives. The tightness adjustment struc-
ture of the belts of these wearable products 1s complicated,
its operation 1s troublesome and time-consuming, and 1t
cannot achieve continuous adjustment, which make the use
ol wearable products very inconvenient.

SUMMARY

An object of the present disclosure 1s to provide a belt
connection structure ol a wearable product that can achieve
continuous adjustment of length, so as to solve the problem
that the operation of adjusting the belt length of the wearable
product 1s troublesome and time-consuming and make the
use of wearable products easy and convenient.

To achieve the above object, the technical solutions of the
present disclosure are as follows.

A belt connection structure of a wearable product com-
prising an 1nner cover, an outer cover, a first belt, a second
belt, a gear and a belt button, wherein

the inner cover and the outer cover are clamped together,
and a slide way 1s formed between the inner cover and the
outer cover,

the first belt and the second belt are inserted from two
ends of the slide way and overlapped, a first elongate hole
1s provided along a length direction of the first belt at a
position of the first belt that 1s corresponding to the slide
way, a lirst transmission rack 1s provided on a side wall of
the first elongate hole, a second elongate hole 1s provided
along a length direction of the second belt at a position of the
second belt that 1s corresponding to the slide way, and a
second transmission rack 1s provided on a side wall of the
second elongate hole which faces the first transmission rack;

the gear 1s engaged with the first transmission rack and the
second transmission rack and 1s rotatably connected with the
side wall of the slide way, a coaxial connecting member 1s
provided on the side surface of the gear, a sleeve commu-
nicating with the slide way 1s provided on an outer side wall
of the outer cover, the inner side wall of the sleeve 1s
provided with teeth extending in the axial direction, and at
least two annular grooves are on the outer side wall of the
sleeve; and

the belt button 1s mounted on the sleeve and comprises a
pressing portion and a connecting column whose one end 1s
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fixedly connected with the pressing portion and other end 1s
connected with the connecting member, the connecting
column and the connecting member are slidable 1n the axial
direction but are not rotatable relative to each other, an outer
side surface of the connecting column 1s provided with
position limiting teeth extending in an axial direction, a
snap-fit flange 1s provided 1n a circumierential surface of the
connecting column, and the snap-fit flange 1s spaced from
the connecting column and 1s engaged with an annular
groove.

In some embodiments, the annular groove 1s two annular
grooves, a blocking flange 1s provided at the end of the
sleeve that 1s further away from the outer cover, a position
limiting tflange 1s provided between the blocking flange and
the outer cover, and an annular groove 1s formed between the
blocking flange and the position limiting flange, and
between the position limiting flange and the outer cover,
respectively.

In some embodiments, an end of the connecting column
that 1s further away from the pressing portion 1s provided
with a prismatic axial hole, the connecting member 1s a
prism and 1s mserted into the axial hole, and a circumscribed
circle diameter of the prism 1s greater than an inscribed
circle diameter of the prismatic axial hole.

In some embodiments, the connecting column 1s of a
prismatic shape, the connecting member 1s a tube having a
prismatic axial hole, the end of the connecting column 1s
inserted 1into the axial hole of the tube, and a circumscribed
circle diameter of the prism 1s greater than an inscribed
circle diameter of the prismatic axial hole.

In some embodiments, a cylindrical connecting wall 1s
provided at an outer periphery of the connecting column,
one end of the connecting wall 1s connected to the pressing
portion, and the snap-fit flange 1s disposed on the mnner side
wall of the other end of the connecting wall.

In some embodiments, snap-fit, flange comprises a plu-
rality of spaced flange umts provided circumierentially on
the 1nner side wall of the connecting wall.

In some embodiments, the mner cover 1s groove-shaped,
shaft 1s provided between the two groove walls at a position
corresponding to the gear, and the gear i1s sleeved on the
shaft and 1s rotatable relative to each other; and the outer
cover 1s plate-shaped, and clamped between the groove
walls of the 1mnner cover.

By using the above technical solution, when the length of
the connected belt 1s required to be adjusted, the pressing
portion 1s pulled outwards to disengage the position limiting
teeth on the outer side surface of the connecting column
from the teeth on the inner side wall of the sleeve, and the
connecting column and the connecting member are slidable
in the axial direction but are not rotatable relative to each
other. When the pressing portion 1s pulled out, the connect-
ing column and the connecting member will not be sepa-
rated. Then the pressing portion 1s rotated, the rotational
power 1s transmitted to the gear via the connecting column
and the connecting member. The first transmission rack
provided on the side wall of the first elongate hole and the
second transmission rack provided on the side wall of the
second elongate hole facing the first transmission rack are
both engaged with the gear, so the rotational power 1s
transmitted to the first belt and the second belt via the gear.
The first belt and the second belt are moved toward or away
from each other to achieve the adjustment of the belt length.
Since the adjustment 1s made through gear engagement,
continuous adjustment can be achieved.

When the adjustment 1s completed, the pressing portion of
the belt button 1s pressed, and the snap-fit flange abuts in the
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annular groove near the outer cover, so that the position
limiting teeth on the outer side surface of the connecting
column engage with the teeth on the inner side wall of the
sleeve and they are not rotatable relative to each other. Thus,
the belt button will not rotate, and the belt length 1s fixed.
The belt connection structure of a wearable product
according to the embodiment of the present disclosure can
achieve continuous adjustment of the length, solve the
problem that the operation of adjusting the belt length of the
wearable product 1s troublesome and time-consuming, and
make the use of wearable products easy and convenient.

BRIEF DESCRIPTION OF DRAWINGS

The present disclosure will heremnaiter be described in
conjunction with the following drawing figures, wherein like
numerals denote like elements, and:

FIG. 1 1s a schematic exploded view of the structure of the
belt connection structure of a wearable product according to
an embodiment of the present disclosure;

FIG. 2 1s a schematic view of the structure of an inner
cover of the belt connection structure of a wearable product
according to an embodiment of the present disclosure; and

FIG. 3 1s a schematic view of the structure of an outer
cover of the belt connection structure of a wearable product
according to an embodiment of the present disclosure.

In the drawings, 10: inner cover, 11: shaft, 20: outer cover,
21: sleeve, 22: blocking flange, 23: position limiting flange,
30: first belt, 31: first elongate hole, 32: first transmission
rack, 40: second belt, 41: second elongate hole, 42: second
transmission rack, 50: gear, 531 connecting member, 60: belt
button, 61 connecting column, 62: position limiting teeth,
63: snap-fit tlange.

DETAILED DESCRIPTION

In order to make the objectives, technical solutions and
advantages of the present disclosure clearer, the present
disclosure 1s further described in detail with reference to the
accompanying drawings and the embodiments. It should be
understood that the specific embodiments described herein
are only used to explain the present disclosure and are not
intended to limit the present disclosure.

Herein, when the wearable product i1s worn, the side
closer to the user 1s defined as the inner side, and the side
turther away from the user 1s defined as the outer side. As
can be seen from FIG. 1, FIG. 2 and FIG. 3, the belt
connection structure of a wearable product comprises: an
inner cover 10, an outer cover 20, a first belt 30, a second
belt 40, a gear 50 and a belt button 60.

The 1mner cover 10 and the outer cover 20 are clamped
together. A slide way 1s formed between the mnner cover 10
and the outer cover 20.

The first belt 30 and the second belt 40 are respectively
inserted from two ends of the slide way and overlapped. A
first elongate hole 31 1s provided along the length direction
of the first belt 30 at a position of the first belt 30 that 1s
corresponding to the slide way. A first transmission rack 32
1s provided on a side wall of the first elongate hole 31. A
second elongate hole 41 1s provided along the length direc-
tion of the second belt 40 at a position of the second belt 40
that 1s corresponding to the slide way. A second transmission
rack 42 1s provided on a side wall of the second elongate
hole 41 which faces the first transmission rack 32.

The gear 50 1s engaged with the first transmission rack 32
and the second transmission rack 42 respectively, and 1s
rotatably connected with the side wall of the slide way. A
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coaxial connecting member 51 1s provided on the side
surface of the gear 50. A sleeve 21 communicating with the
slide way 1s provided on the outer side wall of the outer
cover 20. The inner side wall of the sleeve 21 1s provided
with teeth extending in the axial direction, and at least two
annular grooves are on the outer side wall of the sleeve 21.

The belt button 60 1s mounted on the sleeve 21, and
comprises a pressing portion and a connecting column 61
fixedly connected with the pressing portion. The connecting
column 61 and the connecting member 51 are slidable 1n the
axial direction but are not rotatable relative to each other.
The connecting column 61 1s provided with position limiting
teeth 62 extending along its axial direction on 1ts outer side
surface. A snap-fit tlange 63 1s spaced from the connecting,
column 61 and 1s engaged with an annular groove.

When the length of the connected belt 1s required to be
adjusted, the pressing portion 1s pulled outwards to disen-
gage the position limiting teeth 62 on the outer side surface
of the connecting column 61 from the teeth on the mnner side
wall of the sleeve 21, and the connecting column 61 and the
connecting member 51 are slidable 1n the axial direction but
are not rotatable relative to each other. When the pressing
portion 1s pulled out, the connecting column 61 and the
connecting member 51 will not be separated. Then the
pressing portion 1s rotated, the rotational power 1s transmit-
ted to the gear 50 via the connecting column 61 and the
connecting member 351. The first transmission rack 32 pro-
vided on the side wall of the first elongate hole 31 and the
second transmission rack 42 provided on the side wall of the
second elongate hole 41 facing the first transmission rack 32
are both engaged with the gear 50, so the rotational power
1s transmitted to the first belt 30 and the second belt 40 via
the gear 50. The first belt 30 and the second belt 40 are
moved toward or away Irom each other to achieve the
adjustment of the belt length. Since the adjustment 1s made
through gear engagement, continuous adjustment can be
achieved.

When the adjustment 1s completed, the pressing portion of
the belt button 60 1s pressed, and the snap-fit flange 63 abuts
in the annular groove near the outer cover 20, so that the
position limiting teeth 62 on the outer side surface of the
connecting column 61 engage with the teeth on the inner
side wall of the sleeve 21 and they are not rotatable relative
to each other. Thus, the belt button 60 will not rotate, and the
belt length 1s fixed.

The belt connection structure of a wearable product
according to the embodiment of the present disclosure can
achieve continuous adjustment of the length, solve the
problem that the operation of adjusting the belt length of the
wearable product 1s troublesome and time-consuming, and
make the use of wearable products easy and convenient.

In some embodiments, the iner cover 10 1s groove-
shaped, and a shaft 11 1s provided between the two groove
walls at a position corresponding to the gear 50. The gear 50
1s sleeved on the shaft 11 and 1s rotatable relative to each
other. The outer cover 20 1s plate-shaped, and clamped
between the groove walls of the inner cover 10.

In some embodiments, typically the annular groove 1s two
annular grooves, a blocking flange 22 1s provided at the end
of the sleeve 21 that 1s further away from the outer cover 20,
and a position limiting flange 23 1s further provided between
the blocking flange 22 and the outer cover 20. An annular
groove 1s formed between the blocking flange 22 and the
position limiting flange 23, and between the position limit-
ing flange 23 and the outer cover 20, respectively.

In some embodiments, the end of the connecting column
61 that 1s further away from the pressing portion 1s provided
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with a prismatic axial hole. The connecting member 51 1s a
prism and 1s inserted into the axial hole. The circumscribed
circle diameter of the prism 1s greater than the inscribed
circle diameter of the prismatic axial hole, to avoid relative
rotation between them.

Of course, the connecting column 61 may also be of a
prismatic shape, and the connecting member 31 1s a straight
tube having a prismatic axial hole. The end of the connecting,
column 61 1s inserted into the axial hole of the straight tube.
The circumscribed circle diameter of the prism 1s greater
than the inscribed circle diameter of the prismatic axial hole.

In some embodiments, a cylindrical connecting wall 1s
provided at an outer periphery of the connecting column 61.
One end of the connecting wall 1s connected to the pressing
portion, and the snap-fit flange 63 1s disposed on the inner
side wall of the other end of the connecting wall. In the
present embodiment, the snap-fit flange 63 comprises a
plurality of spaced flange units provided circumierentially
on the inner side wall of the connecting wall.

While at least one exemplary embodiment has been
presented 1n the foregoing detailed description, 1t should be
appreciated that a vast number of variations exist. It should
also be appreciated that the exemplary embodiment or
exemplary embodiments are only examples, and are not
intended to limit the scope, applicability, or configuration of
the invention i any way. Rather, the foregoing detailed
description will provide those skilled in the art with a
convenient road map for implementing an exemplary
embodiment, 1t being understood that various changes may
be made in the function and arrangement of elements
described 1 an exemplary embodiment without departing
from the scope of the invention as set forth in the appended
claims and their legal equivalents.

The 1invention claimed 1is:

1. A belt connection structure of a wearable product
comprising an inner cover, an outer cover, a first belt, a
second belt, a gear and a belt button, wherein

the inner cover and the outer cover are clamped together,

and a slide way 1s formed between the 1nner cover and
the outer cover;

the first belt and the second belt are 1nserted from two

ends of the slide way and overlapped, a first elongate
hole 1s provided along a length direction of the first belt
at a position of the first belt that 1s corresponding to the
slide way, a first transmission rack 1s provided on a side
wall of the first elongate hole, a second elongate hole
1s provided along a length direction of the second belt
at a position of the second belt that 1s corresponding to
the slide way, and a second transmission rack 1s pro-
vided on a side wall of the second elongate hole which
faces the first transmission rack:

the gear 1s engaged with the first transmission rack and the

second transmission rack and 1s rotatably connected
with the side wall of the slide way, a coaxial connecting
member 1s provided on the side surface of the gear, a
sleeve communicating with the slide way 1s provided
on an outer side wall of the outer cover, an inner side
wall of the sleeve 1s provided with teeth extending in
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the axial direction, and at least two annular grooves are
on an outer side wall of the sleeve; and

the belt button 1s mounted on the sleeve and comprises a
pressing portion and a connecting column whose one
end 1s fixedly connected with the pressing portion and
other end 1s connected with the connecting member, the
connecting column and the connecting member are
slidable 1n the axial direction but are not rotatable
relative to each other, an outer side surface of the
connecting column 1s provided with position limiting,
teeth extending 1n an axial direction, a snap-fit flange 1s
spaced from the connecting column and 1s engaged
with one of the annular grooves;

a cylindrical connecting wall 1s provided at an outer
periphery of the connecting column, one end of the
cylindrical connecting wall 1s connected to the pressing,
portion, and the snap-fit flange 1s disposed on an 1nner
stdewall of the other end of the cylindrical connecting
wall;

a blocking flange provided at the end of the sleeve that 1s
further away from the outer cover, a position limiting
flange provided between the blocking flange and the
outer cover, and a first of the at least two annular
grooves formed between the blocking flange and the
position limiting flange, and a second of the at least two
annular grooves formed between the position limiting
flange and the outer cover;

wherein the snap-fit flange comprises a plurality of spaced
flange units provided circumierentially on the inner
stdewall of the cylindrical connecting wall.

2. The belt connection structure of a wearable product
according to claim 1, wherein an end of the connecting
column that 1s further away from the pressing portion 1s
provided with a prismatic axial hole, the connecting member
1s a prism and 1s 1nserted 1nto the axial hole, and a circum-
scribed circle diameter of the prism 1s greater than an
inscribed circle diameter of the prismatic axial hole, to avoid
relative rotation between the connecting member and the
connecting column.

3. The belt connection structure of a wearable product
according to claim 1, wherein the connecting column 1s of
a prismatic shape, the connecting member 1s a tube having
a prismatic axial hole, the end of the connecting column 1s
inserted 1into the axial hole of the tube, and a circumscribed
circle diameter of the prism 1s greater than an inscribed
circle diameter of the prismatic axial hole, to avoid relative
rotation between the connecting member and the connecting
column.

4. The belt connection structure of a wearable product
according to claim 1, wherein the inner cover i1s groove-
shaped, a rotating shaift 1s provided between the two groove
walls at a position corresponding to the gear, and the gear 1s
sleeved on the rotating shait and 1s rotatable relative to each
other; and the outer cover 1s plate-shaped, and clamped
between the groove walls of the mnner cover.

5. The belt connection structure of a wearable product
according to claim 1, wherein the cylindrical connecting
wall has a continuous annular shape.
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